Isolation and characterization of Streptomyces, Actinoplanes, and Methylibium strains that are involved in degradation of natural rubber and synthetic poly(cis-1,4-isoprene).
Rubber-degrading bacteria were screened for the production of clearing zones around their colonies on latex overlay agar plates. Novel three bacteria, Streptomyces sp. strain LCIC4, Actinoplanes sp. strain OR16, and Methylibium sp. strain NS21, were isolated. To the best of our knowledge, this is the first report on the isolation of a Gram-negative rubber-degrading bacterium other than γ-proteobacteria. Gel permeation chromatography analysis revealed that these strains degraded poly(cis-1,4-isoprene) to low-molecular-weight products. The occurrence of aldehyde groups in the degradation products by NS21 was suggested by staining with Schiff's reagent and ¹H-nuclear magnetic resonance spectroscopy. The lcp gene of LCIC4, which showed 99% amino acid sequence identity with that of Streptomyces sp. strain K30, was cloned, and contained a putative twin-arginine motif at its N terminus. It is located next to oxiB, which is estimated to be responsible for oxidation of degradation intermediate of rubber in K30. Southern hybridization analysis using LCIC4 lcp probe revealed the presence of a lcp-homolog in OR16. These results suggest that the lcp-homologs are involved in rubber degradation in LCIC4 and OR16.